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-„ Of 

America, do hereby declare the invention, for 
which I pray that a patent may be granted to 
me, and the method by which it is to be per- 
formed, to be particularly described in and by 
the following statement:— 

This invention relates generally to the field 
of hermetic sealing devices, and more particu- 
larly to an improved construction and method 
for making the same. 

Devices of this type normally include a 
metallic nut element having a threaded portion 
engageable with a corresponding thread to 
secure the same in place, and a resilient mem- 
ber molded or bonded to the nut element in 
such a manner as to be distorted when the 
same is tightened in position, thereby effecting 
the seal. Although natural rubber, used in the 
past, provided a source of excellent material to 
make the resilient part of the device, it is pre- 
ferable to use silicone rubber where possible, 
in order to avoid the disadvantages of natural 
rubber which include brittleness at low tem- 
peratures and deterioration at high tempera- 
tures. 

Silicone rubber which is formed from a 
polymerized silicone oil has many of the pro- 
perties of natural rubber, but difficulty has 



rubber is many times that of ordinary rubber. 

It is therefore among the principle objects 
of the present invention to provide an im- 
proved seaLng device including a metallic nut 
element and a silicone rubber boot element, in 
which the above mentioned disadvantages have 
been substantially eliminated. 

Another object of the invention lies in the 
provision of a sealing device in which the cost 
of fabrication may be of a reasonably low 
or der, with a consequent wide sale, distribu- 
tion and use. 

A further object of the invention lies in the 
provision of a sealing device possessed of the 
above advantages which require no intricate 
machining or forming of the metallic nut ele- 
ment, and in which the entire device may be 
made using tools and techniques already 
known and existing in the art. 

A still further object of the invention lies in 
the provision of a means for the fabrication of 
sealing devices in which resort is made to the 
natural properties of silicone rubber to obtain 
an adequate bond between the nut element 
and the boot element. 

A still further object herein lies in the pro- 
vision, preferably, of means for retaining a 
material which promotes lubrication of moving 
parts and will reinforce the sealing action. 
These objects, as well as other incidental 



been found in securing'^ ad^bond £ e*W ZSgS SbScTLSS! 



the same and the metallic nut element While 
it is known in the art to drill openings in the 
nut element and allow the molded silicone 
rubber to flow through the same and to con- 
nect with silicone rubber at the opposite end 
of the hole, this procedure is not desirable 
because it does not provide a completely en- 
curding seal or bond, because large quantities 
of silicone rubber are used to fill the holes, 
and because of the necessity of involving 
metallic casting or machining to form the holes 



disclosure, and be pointed out in the appended 
claims. r 

On the accompanying drawings, to which 
reference will be made in the description, 
similar reference characters have been em- 
ployed to designate corresponding parts 
throughout the several views. 

Figure 1 is a plan view of a nut element 
comprising a part of a first embodiment of the 
invention. 

Figure 2 is an enlarged vertical sectional 
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meat showing the boot dement in integrated 
condition upon the nut element 

Figure 4 is an enlarged vertical sectional 
view as seen from the plane 4 — 4 on Figure 5. 
5 Figure 5 is a bottom plan as seen from 
the plane 5—5 of Figure 4. 

Figure 6 is a plan view of a nut element 
comprising a part of a second embodiment of 
the invention. 
10 Figure 7 is an enlarged vertical sectional 
view as seen from the plane 7—7 on Figure 6. 

Figure 8 is a plan view of a completely 
assembled nut element and boot dement com- 
prising the second embodiment 
15 Figure 9 is a side devatianal view of the 
second embodiment 

Figure 10 is a bottom plan of die second 
embodiment 

Figure 11 is a vertical sectional view 
20 thereof as seen from the plane 11 — 11 on 
Figure 8. 

Before entering into a detailed considera- 
tion of the structural aspects of the present 
invention, a brief discussion of the properties 

25 of silicone rubber is in order. As is known 
in the art, silicone rubber is made from sili- 
cone oil in which the molecule is made heavy 
by the addition of additional atoms within the 
molecule, resulting in the oil thickening to 

30 finally become a gum and ultimatdy a flexible 
soLd resembling rubber, in die presence of a 
catalyst, usually benzoyl peroxide which is 
present in amounts ranging from one-half of 
one per cent to one per cent by wdght 

35 The standard injection molding technique 
using this material involves curing at tempera- 
tures ranging from 200° (F.) to 260° (F.) for 
approximately one minute, and subsequent 
heat treatment for several hours at approxi- 

40 matdy 450° (F.). During the curing pro- 
cedure, large amounts of benzoic adds are 
liberated in gaseous form, and if the same is 
not liberated from lie mold, blowholes and 
spongyness of consistency will result In ex- 

45 treme cases, the silicone rubber depolymerizes, 
and tends to return to its original state. Dur- 
ing the depolymerization process an inter- 
mediate product is formed of tar-like consist- 
ency which possesses great adhesive properties 

50 with an affinity for both silicone rubber and 
metal. It is the utilization of this intermediate 
compound formed during die molding pro- 
cedure which results in a superior arride of 
manufacture. 

55 With the foregoing in view, reference is 
now made to the drawings. In accordance with 
the first embo dime nt of the invention as seen 
on Figures 1 to 5, indusive, the device, gener- 
ally indicated by reference character 10 com- 

60 prises broadly a nut dement 11 and a boot 
element 12. 

The nut element 11 may be of machined or 
die cast construction, and indudes a cylin- 
drical member 14, a flange member 16 and a 

65 boot retaining member 18, 



The cylindrical member 14 is bounded by 
a bottom surface 20, a side surface 22 and is 
provided with a threaded bore 24 engageable 
with threaded means (not shown) on the device 
to be sealed. The flange member 16 is gener- 70 
ally planar in configuration and extends radi- 
ally from the axis of the cylindrical member 
14. It is bounded by an upper surface 27, an 
outer peripheral surface 29 which may be 
of hexagonal or polygonal shape and a lower 75 
surface 31. An annular groove is formed 
adjacent to the lower surface 31, the same in- 
duding a side surface 35, and a bottom surface 
37, a portion of the surface 22 defining the 
inner boundary of the groove. As best seen 80 
on Figure 2, the cross section of the groove is 
rectangular in configuration, the same having 
a depth of between 0.010 and 0.30 indies and 
a width ranging between 0.15 and 0.040 inch. 
These dimensions are critical, as will more 85 
fully appear herein. 

The boot retaining member 18 is formed 
above the flange member 16, and indudes an 
angularly disposed surface 40 and an upper 
surface 42. The angularly disposed surface 40 90 
forms an annular recess or groove 41 of 
generally triangular cross section die depth of 
which as measured along a line bisecting the 
acute angle formed between the surfaces 40 
and 27, ranges from 0.010 to .030 inch, and 95 
the width at the widest part thereof as 
measured along a perpendicular to the bisect- 
ing line and extending through the edge 
formed by the surfaces 40 and 42 of which 
ranges between .015 and .040 inch. 100 

The boot element 12 is molded upon the 
nut dement 11 as best seen on Figure 4 of the 
drawings. The boot dement includes an 
annular groove-engaging member 45, and a 
compressible member 47 formed substantially 105 
integrally therewith. The groove-engaging 
member 45 is bounded by an outer surface 
49, a top surface 51, an inner surface 53 and a 
lower surface 55. The compressible member 
47 indudes an angularly disposed surface 57, 110 
a lower surface 59 and an outer surface 61, the 
same being adapted to be deformed in a radial 
direction, as is well known in the art, when in 
use. 

The flange member 16 is preferably en- 115 
dosed by lower and outer protective overlay 
members 64 and 66, respectively, which are 
preferably not over .005 inch in thickness. 
Disposed above the flange member 16 and 
engaging the boot retaining member 18 is an 120 
upper sealing member 68 adapted to cause a 
seal about a rotating shaft extending through 
the threaded bore 24 of the nut dement 11. 
It includes a lower surface 70, and an angu- 
larly disposed surface 72 which form a wedge 125 
shaped portion 74 adapted to engage the 
recess 41. The inner surface 76 merges with a 
thread engaging surface 78, which partially 
engages the bore 24 during molding. A pair 
of annular projections 80 and 82 project into 130 
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a central aperture in the boot element and broadly a nut element 94 and a boot element 

define an annular groove 84 in which there 96. element 
may be disposed a silicone lubricant (not The nut element 94 i* f«m,»^ ;„ „ 

shown). The outer surface 87 includes a plaW generafl? S ^ that orThffif^Tw 

portion 89 and a frusto-comcal portion lo. meat KL a c^cJ m^mb«§f a 70 

With reference to the lubricant seal a lower flanop mp m w iW j nremocr a 70 
supply of lubricant (not shovra^nfi in °° ^ 311 UppSf flangS 

contact with the outer surface of any suitable The nut element qa ™~ r ;A a • t 

cylindrical member with which the presenl axial* SJaSTS&i bTlM aCtC 

TT5J^^?fr?r&*^ ^face 106, alwl^S^ SfS 75 

LtiT^ by 1116 **** JPFer periph^ 75 

, The devSfe assembled by placing the nut &S tower sSc^T^J 00 , ^ 5 

„ ^^-^blerldZtshlwnJand sui-arS^co^^o^fS nf^ 

15 mjectmg the silicone rubber thereabout Dur- outer peripheral surface ^tfl 1 18 ' m on 

mg ^curing, which requires approximately planar S^U2 ^fsSc^fl^Tf^ 8 ° 

m^fo *Z°V\ TTVaV** fr 4 S^ther with mT'sSace 1 8 dennt T^ower 

20 ^St^tnSoSb^ to^suSce^aT^ 102 -^ 4 85 



the recess 41. Ifere, cwingto ffie dto^fcns ti£ K uppeTgrXe ffST 

25 of the cross sections involved, the benzoic acid tween me uooS^nfT^r ll ^ d w be " ™ 

reaches the exposed surfaces of the groove 100 and lifle ^USSJ^TJS^S 

S ™w "^1/ ^ ^P 01 ^- together wiffilhe teSstf the ^v?S 

tion resulting in tile formation of the adhe- lying within the limits set forth S tKLrS 

sive product described hereinabove. After post- tioTof the first eSodSent P " 

a ^th^oftetween.OlOand.OSOinch.andJ 146 & ^S^SSLd^A^ SS 100 

widffi between .015 and .040 inch, the desired and outer overlay members Sand 1t 2 ^ 

bonding effect is not achieved. Where the spond to those offfie" fat emSnS, 
recess or groove is undersized, difficulty is The upoer^uJar ™L!!lo • u 

40 encountered in forcing in a sufficient SmS lS6hjffifa£S£ Sffiffl?^ IAS 

of fluid silicone rubber to completely M the member 158 afcSESri Sl^Sf" 1 105 

cavity. Further, the smaU size of croi section second "qS^S^SSS^oA &l 

obtained results in a bond without adequate spheric/mante l«ri£l ddhSl it 

mechanical strength, that is to say therabber 166 adapted to enc^TtoS swiSS 

45 is subject to tearing under stress immediately shown) of well ImwraW nn 
adjacent the bond. Another problem occurs It may thus be SnX I have ,W«^ 

with undersized cross sections in that too novel and hiSlviS wLl™ t ^ e ? d 

much of the free benzoic acid is confined metic iSSdTS m 

within the groove, resulting not only in the the saS?w2& ifae M^f g 

50 formation of an adhesivelond between die conSction whS ISS *^Xf * »« 

rubber and the surface of the groove, but ex- between me n« Sd ™ elemeS ittft W 

cessive depolymensation and spongyness made to a peculiar wiS«?rf3£«S!5^ 

occnrs in the tody of the rubber. Where the by permitting a mS&VSS!SS^ 

cross section of the groove or recess is over- merization of the wS I to STItS Y ~ 

55 sazed, too much of the benzoic acid escapes in mediate prodWLvmf^atofnr^S" ion 

the normal manner resulting in the failure to ties between me °m£diZat%Z£F& 

create a sufficient amount of adhesive bond confining the limit? of Sain^Sf * 7 

bemeen die rubber and the metallic surface cesses ^M^^£ t ™?JtZT 

defining the groove or recess. Here, the rubber ing is assured withhSe SHlT" 

60 is possessed of sufficient mechanical strength Wt I OAIM it Culty - 

but die bond is not i t„ a „ ~ . 125 

Turning now to the second embodiment of a meSlk S^^FJ^ 

the invention, as illustrated on Figures? loll, fomed of XS^i**' ^ dement 

inclusive of the drawings, the device, generally comprising- SSm L a?PR)V£, f eilt 

« indicated by reference character 93'<LpriseI one Bfc ^oT fiPi "TSff Jj* 130 



830,722 



10 



15 



20 



25 



.015 to .040 inch and a depth of from ,010 to 
.030 inch, and said boot dement engaging said 
groove. 

2. An hermetic sealing device according to 
Claim ^ characterized by the groove being 
rectangular in cross section. 

3. An hermetic sealing device according to 
Claim 1, characterized by the groove being 
triangular in cross section. 

4. An hermetic sealing device according to 
Claim 1, characterized by the groove being 
trapezoidal in cross section. 

5. An hermetic sealing device according to 
Claim 1, characterized by the boot element 
having a pair of antinlar projections adapted to 
retain therebetween a lubricant, the said pro- 
jections projecting into a central aperture in 
the boot dement 

6. An hermetic sealing device according to 
rtaim 1, characterized by the boot dement 
having a pair of annular projections, a supply 
of lubricant being disposed between said pro- 
jections, and the said projections projecting 
into a central aperture in the boot dement. 

7. The method of manufacturing an her- 



metic sealing device according to Claim 1, 
comprising die steps of: forming a metallic 
nut dement having an annular groove in an 
exposed surface thereof, said groove having a 
depth of from .010 to .030 inch and a width 
at die widest portion thereof from .015 to .040 
inch; placing said element in an injection 
mold; injecting silicone rubber into said mold 
to mold a boot dement upon the nut dement 
and to fill said groove; and curing said silicone 
rubber within said groove. 

8. A method of manufacturing an hermetic 
sealing device according to Claim 1, induding 
the step of : forming at least one groove in the 
surface of metal having a depth of from .010 
to .030 inch and a width of from .015 to .040 
inch at die widest portion thereof. 

9. A hermetic sealing device according to 
Claim 1, substantially as herein described with 
reference to Figures 1 to 5, or 6 to 11, of die 
accompanying drawings. 

H. N. & W. S. SKERRETT, 
24, Temple Row, Birmingham, 2, 
Agents for Applicant. 
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